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Chapter - 1 
(BiSCiometrics 
CHAPTER -1 
BIBLIOMETRICS 
1. INTRODUCTION 
The present age is the age of research and expedition in every field of 
knowledge. Consequent increase in the production of information is best 
reflected in the literature of every discipline .The case of literature that supports 
research activities is mainly constituted of journals. Growth in the number of 
specialized disciplines, increasing number of journals published in each of 
them and the escalating cost of this inevitable and ubiquitous medium of 
communication present constraints to the librarians in judiciously chalking out 
effective acquisition programmes for journals and related information. 
Realizing this factor, no single library can afford to acquire every 
document. Hence, limited and selected procurement of journals seems to be 
one of the practical remedies. To meet the challenges, recent developments in 
the field of library and information science may be looked into. Developments 
in library operation are being manifested through the so-called Bibliometrics 
i.e. statistical analysis. It is the study conducted to identify the pattern of 
publications, authorship and citation used for a subject etc. over a period of 
time and thereby offering insight into dynamics of the area under a particular 
study. 
So 'Bibliometrics' is a relatively new branch of information science, 
which lies between the border areas of social and physical science. It is a 
quantitative study of various aspects and is used to identify the pattern of 
publication, authorship, citation and.for secondary journal coverage, with the 
objective of getting an insight into the dynamics of the' growth of knowledge 
in the areas under consideration. This all consequently leads to better 
organization of information resource, which is essential for its most effective 
and efficient use. 
Bibliometrics today has attained sophistication and complexity having 
national, international and interdisciplinary character. It has established as a 
sub discipline with its applications in the history and sociology of knowledge, 
communication and information science. It has gained significance in recent 
years because of its practical application in various library operations and 
services. It is estimated that out of total periodical literature published in library 
and information science at global level, 25% are on bibliometric studies. 
2. ORIGIN AND HISTORY OF 'BIBLIOMETRICS 
In the present context Bibliometrics has emerged as thrust area of 
research covering different branches of human knowledge. 
The first study concerned with bibliometrics was conducted by 'Cole' 
and 'Eale' in 1917. They wrote "The History of Comparative Anatomy; Part-I: 
A Statistical Analysis".' So the term for the first time used as 'Statistical 
Analysis'. 
Hulme used the term 'Statistical Bibiliography' in 1923. According to 
him, "The purpose of Statistical Bibliography is to shed light on the process of 
1. COLE (FJ), and EALE (NB). The history of comparative anato(;JY part-I„ 1917. A statistical 
analysis of literature science progress, P578-96. 
written communication and of the nature and course of development of a 
discipline by means of counting and analyzing its various facets of written 
communication. 
Henkle (1938), Gosnell (1934-44),Barker (1966) also used the same 
term i.e. 'Statistical Bibliography'. 
The word "bibliometrics" first appeared in print in 1969 in Alan 
Pritchard's article "Statistical Bibliography or Bibliometrics" in the December 
issue of the Journal of Documentation. Pritchard's article was the result of this 
judgment that the expression "statistical bibliography" should be replaced with 
a better term. He used "statistical bibliography" in his unpublished 
"Computers, Statistical Bibliography and Abstracting Services" and again in 
his Statistical Bibliography: An Interim Bibliography, published in May 1969. 
In December 1969, in "Statistical Bibliography or Bibliometrics" he stated, 
"The term [statistical bibliography] is clumsy, not very descriptive, and can be 
confused with statistics itself or bibliographies on statistics. As a result of the 
prompting of his friend, M.G. Kendall, Pritchard suggested that the word 
"BIBLIOMERTICS, i.e. the application of mathematics and statistical methods 
to books and other media of communication" be substituted for "statistical 
bibliography".^  
3. BIBLIOMETRICS: MEANING AND DEFINITIONS 
The behaviour of information can be studies through bibliometrics. The 
term 'Bibliometrics' was used by A. Pritchard in 1969 to denote a new 
HULME (E Wyndham). Statistical bibliography in relation to the growth of modem civilization. I 
932. Butler and Tunner Grafton, London, P 9. 
discipline where quantitative methods were employed to prove scientific 
communication process by measuring and analyzing various aspects of written 
documents, 
Etymologically the term bibliometrics is composed of two distinct part 
i.e. biblio and metrics. The prefix biblio is Greek word which means books and 
metrics means measurement. So, Bibliometrics connotes the science of 
measurement pertaining to books or documents. 
Diverse interpretation of the term have been put forward by many 
authors over the years. 
(i) Raising (1962): "The assembling and interpretation of statistics-relating to 
books and periodicals... use of books and journals and to ascertain in many 
local situations the general use of books andjoumals"."* 
(ii) A. Pritchard (1968): "Application of mathematical methods to books and 
other media of communication".^  
(iii) D.T. Hawkins (1977): "The quantitative analysis of the bibliographic 
features of a body of literature".^ 
(iv) R.A. Fairthorne (1989): "Quantitative treatment of the properties of 
PRITCHARD (A) Statistical Bibliography or bibliometrics Journal of Documentation. December 
1969,25 (4), 348, 349. 
'' RAISING (L.M.) Statistical Bibliography in the health science. Bulletin of the Medical Library 
Association 50; 1962; 450**!. 
PRITCHARD (Alan). Statistical- Bibliography or Bibliographies. Journals of Documentation. 25, 4; 
1989; 349. 
HA WKINS (D.T). Unconventional use of online information retrieval system; on line bibliometric 
s\aA\es. Journal of American Society. 28,1; 1977; 13-18. 
, "7 
record discourse and behaviour appertaining to it". 
(v) W.G. Potter: "The study and measurement of the publication pattern of all 
Q 
forms of written communication and their authorship". 
(vi) I.N. Sengupta: "Organization, classification and quantitative evaluation of 
publication patterns of all macro communication along with their authorship by 
mathematical and statistical calculus".^  
(vii) British Standard Institute (BSI): "The study of the use of documents 
and patterns of publication in which mathematical and statistical methods have 
been applied". 
These definitions show that bibliometrics aims at the examination of the 
statistical distribution of the processes relating to: 
1. The utilization of documents. 
2. Library staff, and 
3. Library users. 
It helps to evaluate 'information process and information handling in 
libraries and information centers'. 
^ FAIRTHORNE (RA). Empirical hyperbolic distribution (Bradford, Zipf - Mandellbert) bibliometrics 
description and predictions. Journal of Documentation. 25; 1969; 319. 
^^POTTER (W.G.). Introduction to bibliometrics. Library Trends. 30; 1981; 151. 
SENGUPTA (LN.) Bibliometrics and its Applications 1990. Atlantic, New Delhi P 256 
BRITISH STANDARD INSTITUTIONS: British Standards of Documentation'Terms 1976 BSI 
London. P 7. ' ' 
4. DEFINITION OF DIFFERENT ANALOGOUS TERMS 
Bibliometrics is just one of the many sciences whose name ends with 
metrics. Many scientists have used the term under different names, but the 
concepts were more or less same. Some well established sub-disciplines like 
Scientometrics, Informetrics, Econometrics, etc. give some broader and 
narrower extension of human ideas. 
4.1 LIBRAMETRICS 
The term "Librametry" historically appeared first in 1948. It was 
suggested by great Indian library scientist Dr.S.R.Ranganathan. Under this 
term he suggested using of mathematical and statistical method for analyzing 
library activities and library resources. But this term did not take its place in 
library science and was forgotten for many years. Later it was called 
'Librametrics'. 
4.2 SCIENTOMETRICS 
The term' Scientometrics' was suggested by two Russians named V. 
Nalimov and Z. Mulchinko in their book entitled "Scientometrics: the 
investigation of science as development of information process" in 
I969.According to them Scientometrics is a complex of quantitative methods, 
which are used to investigate the process of science. 
Scientometrics is a new emerging discipline which uses bibliometric 
measurement for evaluation of factors like scientific progress, levels of 
scientific development, social relevance and impact of the application of 
science and technology on society. 
4.3 INFORMETRICS 
The FID'S term 'Informetrics' was suggested by German scientist 
Blakert and S.Z. Zygel in 1982 as a newly formed branch of science, using 
mathematical and statistical methods to investigate scientific and technical 
information on theoretical level and practical activities. 
4.4 WEBOMETRICS OR CYBERMETRICS 
Recently a new growth area in bibliometrics has been in the emerging 
field of Webometrics or Cybennetrics as it is often called. Webometrics can be 
defined as using of bibliometric techniques in order to study relationship of 
different sites on World Wide Web (www), such techniques may also be used 
to map out (called "Scientific Mapping" in the traditional bibliometrics 
research area of the web) some other well established sub.,disciplines like, 
Econometrics, Psychometrics, Sociometrics and Biometrics, etc. 
5. BIBLIOMETRICS: SCOPE AND PURPOSE 
It is said that bibliometric studies are generally based on quantitative 
measurements without any qualitative evaluation. They are, therefore, 
considered only as partial indicators of scientific progress. 
Hulme, the pioneer of the study of 'statistical bibliography' clearly 
stated the purpose of bibliometrics as "To sheds light on the process of written 
communication and on the nature and course of development by a descriptive 
means of counting and analysing tlie various facets of written communication." 
It provides information about the structure of knowledge and how it is 
communicated. The scope of bibliometrics includes smdying the relationship 
with a literature (citation studies) or describing a literature, typically, these 
descriptions focus on consistent patterns, involving authors, monographs, 
journals of subject/language. 
It is a quantitative science and it is divided into two basic categories: 
a. Descriptive bibliometrics (productivity count) 
(i) Geographic 
(ii) Time period; and 
(iii) Disciplines 
b. Evaluative bibliometrics (literature usage count) 
(i) Reference count; and 
(ii) Citation count 
The descriptive bibliometrics fiirther includes the study of the number of 
publication in a given field or productivity of literature in the field for the 
purpose of comparing the amount of production during different periods or the 
amount produced in., different subdivisions of the field. This kind of study is 
made by a count of the papers, books and other writings in the field or often by 
a count of these writings which have been abstracted in specialized abstracting 
journals. 
Evaluative bibliometrics includes the study of literature used by research 
worker in a given field. Such a study is often made by counting the references 
cited by a large number of research workers in their papers. 
6. BIBLIOMETRICS IN RESEARCH 
At present, it is an established technique covering wide area of 
knowledge which provides the background for more practical task. It has, 
therefore, been able to involve scholars from many of these disciplines. 
Consequently, it has, attracted scholars form different disciplines or their 
respective fields. Day by day, it is attaining sophistication and complexity 
having national, international and interdisciplinary character. It has established 
itself as viable and distinctive research techniques for studying science of 
science based on bibliographic data. As a matter of fact, its backbone lies in its 
sound theoretical foundation most efficiently and effectively laid by some 
pioneers like Gross, Lotka, Bradford, Zipf, Derek de, J, Solla Price, Bookstein, 
Massavesik, Cole and Eale, Pritchard, Garfiled, Hulme, Fairthome and many 
others who are all not basically librarians, but belong to different branches of 
knowledge. 
The techniques evolved by these pioneers are capable of throwing light 
on various complicated problems faced by many while handling information to 
quantify the process of written communication. It has established itself as a 
viable and distinctive measurement of human Icnowledge. Data analysis both of 
citations and of volumes of publications year by year can be useful in planning 
of retrospective bibliographies. 
Bibliometrics also provides information about the structure of 
knowledge. Its classification studies give information about the subject, 
language and country relationship, which is based on literary warrant. 
Bibliometrics is very useful in any field of research or in any discipline or it-
can be used in small and manageable ways by individuals, to improve some 
part of library or information service. 
7. BIBLIO METRICS: ITS LAWS 
Biblimentric laws are used to study: 
1. Productivity of authors in terms of scientific papers (Lotka's Law) 
2. Scattering of articles over different journals (Bradford's Law) 
3. Frequency of occurrence of words in text (Zipf s Law) 
These distributions are characterized as positively skewed, long tailed 
and reverse-J shaped. A similar characteristic is also observed in distributions 
relating to library size, citation of papers, book usage and obsolescence of 
literature. 
While each law applies to different specific phenomenon, they all tend 
to demonstrate: the same natural law - a few account for many. The three 
fundamental laws which laid the foundation of bibliometrics are: 
10 
7.1 Lotka's Law 
Alfred J. Lotka was a mathematician, supervisor of mathematical 
research in the Statistical Bureau of the Metropolitan Life Insurance Company 
from 1924 to 1933. It was during this time, 1926, - that his -definitive work, 
later called Lotka's law was produced. His investigation was a Productivity 
analysis. Counting names and the number of publications listed for each, the 
coverage was for only A and B names in Chemical Abstracts for 1907 to 1916 
and for Auerbach's Geschichtajelh der Physik from its beginning through 1900. 
The data were tabulated and plotted, from which Lotka developed a "general 
formula for the relation... between the frequency y of persons making x 
contributions" 
as x^  y = const 
In 1926, Alfred J. Lotka proposed his Inverse Square Law correlating 
contributors of scientific papers to their number of contributions. 
He was interested in determining "the part which men of different 
caliber contribute to the progress of science".*' 
or x" y = Constant 
And for the special case n = 2, the constant is 0.6079 further he 
summarized the results as follows: 
LOTKA (AJ). The frequency of distribution of Scientific productivity. Journals of Washington 
Academy of Science, 16; 1926;317. 
11 
"In the case examined it is found that the number of persons making 2 
contribution is about one-fourth of those making one contribution, the number 
making 'n' contributions is about lln2 of those making one and the proportion 
of all contributions is about 60 percent." 
In other words, the number of papers produced (n) is inversely 
proportional to no. of authors (m) producing them. 
If 100 authors make one contribution each 
100/2^ = 25 authors 2 papers 
100/3^ = 11 authors 3 papers 
100/4^ = 6 authors 4 papers 
7.2 BRADFORD'S LAW 
The now well-known British librarian and information scientist, Samuel 
Clement Bradford, published a paper in 1934 based on analysis of 
bibliographies in applied geophysics, covering 1928 to 1931, and lubrication, 
from 1931 through June 1933. He identified a pattern in the production of 
articles by journals that has become known as Bradford's Law-also referred to 
as Bradford's Law of Scatter, Bradford's Law of Concentration and Scatter, or 
Bradford's Law of Dispersion. The two versions of Bradford analysis-the 
"verbal formulation" and the "graphical formulation" comprise one of the major 
laws of bibliometrics and have considerable theoretical relevance to serials 
collection management. In his verbal formulation, Bradford wrote: 
'^  Ibid, P 323. 
12 
The law of distribution of papers on a given subject in scientific 
periodicals may thus be stated: if scientific journals are arranged in 
order of decreasing productivity of articles on a given subject, they 
may be divided into a nucleus of periodicals more particularly devoted 
to the subject and several groups or zones containing the same number 
of articles as the nucleus, when the numbers of periodicals in the 
nucleus and succeeding zones will be as l:n:n . 
In essence, a few titles are cited many times, and many titles are cited a few 
times. This phenomenon is technically termed concentration and scatter. 
Bradford organized the journals he studied into three zones. For applied 
geophysics, 9 journals produced 429 articles in the first zone, 59 journals 
accounted for 499 articles in zone 2, and 259 journals produced 404 articles in 
the third zone. Thus, the ratio of journals in the three zones is 9:59:259, which 
is reducible to approximately 1:6:29. In the three zones for the subject of 
lubrication, 8 journals produced 110 articles, 29 journals produced 133, and 
127 journals produced 152 articles-for a journal ratio of 8:29:127, which is 
roughly reducible to 1:4:16. For both subjects, Bradford's formula (l:n:n2) is 
generally demonstrated as zone three contains in rough approximation the 
square of the journals in zone 2. N, which varies among different studies, is 
often referred to as the Bradford multiplier. 
Another aspect of Bradford's analysis is the so-called Bradford curve, 
which results when data on the number of journals and the articles they 
produce are plotted on a graph-the graphical as opposed to verbal formulation 
'^  Ibid, P 323. 
13 
of his law. In 1967 Ole V. Groos reported that lower-zone journals (i.e., those 
in zones farther from the nucleus) produce fewer articles than predicted. 51 
Substantiated in subsequent studies, this phenomenon has been termed the 
Groos droop because, when plotted, 'the curve droops at its end, giving it an S 
rather than a J shape. 5 8 Various explanations for the Groos droop have been 
offered, including larger than expected productivity by nucleus journals, an 
incomplete search that failed to identify scattered articles in lower-zone 
journals, and the maturing of a discipline. Yeon-Kyoung Chung summarizes 
eight theoretical explanations for the Groos droop.69 This somewhat technical 
point is probably not of great concern to most serials collection managers, yet it 
is an important theoretical issue for a full understanding of Bradfordian 
distribution. 
Many other highly technical and mathematical issues relating to 
Bradford's Law are beyond this book's scope. It should be mentioned that 
Bradford offered a slightly different formulation in his 1948 book, and his law 
was later reformulated by B. C. Brookes 71 and Ferdinand F. Leimkuhler. 
Mary W. Lockett offers a thorough literature review of the numerous technical 
aspects of a Bradford distribution. 
For illustration of a Bradford distribution, table 5.2 is reproduced from 
James C. Baughman's citation analysis of sociology literature. A total of 3,521 
cited articles were published in 612 journals. These articles can be divided into 
nine zones-each containing approximately 400 articles. In this particular sUidy, 
only a single journal is in the nucleus-zone one. The number of journals 
required to produce these articles doubles from zone to zone (i.e., the Bradford 
multiplier is two for the first seven zones and somewhat higher for zones eight 
and nine). For example, in zone one, a single title contained 376 of the cited 
articles; in the second zone, two journals contain 410 articles; and in the third 
zone, four titles produced 403 articles. By the ninth zone, 368 cited articles are 
scattered among 345 different journal titles. 
A Bradford Distribution of Sociology Journals 
Zone 
1 
2 
3 
4 
5 
6 
7 
8 
9 
Articles 
376 
410 
403 
405 
397 
387 
398 
368 
368 
Number of 
Journal Titles 
1 
2 
4 
8 
16 
32 
64 
345 
612 
Bradford 
Multiplier (b)* 
2 
2 
2 
2 
2 
2.18 
2.46 
2.08** 
b is a symbol for the Bradford Multiplier 
Average'^  
NISONGAR (Thomas E) Management of Serials in Libraries, Libraries unlimited., Colorado 2004 
P. 136-137. 
15 
Bradford's law has been shown to be applicable to bibliographies as 
well as to larger aggregates of literature. The law has been applied to studies of 
dispersion of literature, mostly in the field of Science, Engineering and 
Medicine. Most of these are citation studies which consist of ranking of journal 
titles on the basis of the frequency of citations made of those titles in published 
literature. 
Ranked list of journals can be used as a tool in the development and 
management of journal collections in libraries. Studies on the scattering of 
literature enable designers and managers of libraries and information centers to 
ensure the following type of questions 
(1) What would be the cost of collecting all the journals relevant to a given 
topic? 
(2) What fraction of the total coverage would be available at any specified 
limit of cost? 
(3) What is the optimum distribution of journal collections as between a 
central reference point and satellite developmental or regional 
collections? 
(4) How can a given collection best be subdivided into collection of 
primary, secondary and tertiary relevance or into stores requiring 
frequent, occasional or only rare cases. 
1 ^ 
7.3 ZIPF'S LAW (FREQUENCY OF OCCURRENCE OF WORDS IN 
TEXT) 
Zipf derived his law from the empirical law of least effort. He said that 
there is relationship between the rank of a word and its frequency of textual 
matter if the words are arranged in their decreasing order of frequency of 
occurrence in a long text. According to him "in a long textual matter if the 
words are arranged in their decreasing order of frequency, then the rank of any 
given word of the text will be inversely proportional to the frequency of 
occurrence of the words 14 
If 'r' is the rank of a word and 'f is its frequency, then mathematically 
Zipf s law can be stated as follows. 
rf = c, where' c' is constant. 
He found that by multiplying the numerical value of each rank (r) by its 
corresponding frequency (t) that is constant throughout its text e.g. 
Table -1.1 
Rank (r) 
1 
2 
3 
4 
5 
Frequency (t) 
400 
200 
133 
100 
80 
Product = C 
400 
400 
399 
400 
400 
ZIPF (G.K.). Human behaviour and the principle of the least efforts an Introduction to human 
ecology, 1949. Man Addison-wesely. 
17 
The above table shows distribution of words inversely proportional to 
the frequency of occurrence of the word. 
OTHER LAWS 
The three other important laws that need to be mentioned here are: 
7.4 PRICE'S SQUARE ROOT LAW OF SCIENTIFIC PRODUCTIVITY 
Derek J De Solla Price gave this law in 1963. According to this law 
"Half of the scientific papers are contributed by the square root of the total 
number of scientific authors". 
7.5 GARFIELD'S LAW OF CONCENTRATION 
Eugene Garfield enunciated this law in 1971. This law states, that "A 
basic concentration of journals is the common core of nucleus of all fields." 
7.6 SENGUPTA'S LAW OF BIBLIOMETRICS 
Sengupta has put this law forward in 1973, which is also known as off 
setting weightage formula for re-ranking periodicals to avoid discrimination 
against new journals, which necessarily have fewer citations credits. This is 
basically an extension of the Bradford law. 
It states that "during phase of rapid growth of knowledge in a scientific 
discipline, articles of interest to that discipline appear in increasing number of 
periodicals distant from that field". 
Mathematically this law stands in the following form: 
F(x+y) = a + b log (x+y) 
where f (x+y) is the cumulative number of references in the first (x+y) mosi 
productive journals, x indicate number of journals in the same discipline and > 
stands for number of journals of unrelated discipline (y > x) and a and b are 
two constants. 
8. SUBDIVISIONS OF BIBLIOMETRICS 
• Operation Research (Linear Programming, Transport problems) 
• Statistics (Multivariable techniques, trends, correlation). 
• Bibliometric Laws (Laws of Zipf, Lotka and Bradford). 
• Citation Analysis (Networks, Science Policy). 
• Circulation theory (Models). 
• Information Theory. 
• Theoretical aspects of Information and retrieval. 
9. BIBLIOMETRICS: ITS APPLICATIONS 
The techniques of bibliometics have extensive applications equally in 
sociological studies of science, information management, librarianship, history 
of science including science policy, study of science and scientists and also in 
different branches of social sciences. 
Some of the area where bibliometric techniques can be used are: 
19 
(i) to identify research trends and growth of knowledge. 
(ii) to estimate comprehensiveness of secondary periodicals. 
(iii) to identify users of different subjects. 
(iv) to identify authorship and its trends in documents on various 
subjects. 
(v) to measure the usefulness of adhoc and retrospective SDI services. 
(vi) to forecast past, present and future publishing trends. 
(vii) to develop experimental models correlating existing ones. 
(viii) to identify core periodicals in different disciplines. 
(ix) to formulate an accurate need-based acquisition policy within the 
limited budgetary provision. 
(x) to adopt an accurate weeding and stacking policy. 
(xi) to initiate effective multi-level network system. 
(xii) to study obsolescence and dispersion of scientific literature 
(clustering and coupling of scientific papers). 
(xiii) to predict productivity of publishers, individual authors, 
organizations, country or that of an entire discipline. 
(xiv) to design automatic language processing for auto-indexing, and 
abstracting and auto-classification; and 
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(xv) to develop norms for standardization. 
10. LIMITATIONS IN APPLICATION 
Though most of the studies tend to support the Bradfords distribution, 
some other researcher could not get the satisfactory results. Gross found that 
the scatter of research paper among physics journals deviated from that 
predicated by Bradford's Law. Out of 50 Bibliographies studied by Chonez, 
only six followed the law. Therefore, he calls the law pseudo scientific. 
10.1 Lotka's Law 
In the case of Lotka's Law it was found to fit in most cases. However 
the value of indexing was found to vary for different groups of scientists. 
Another problem with Lotka's Law is that it totally ignores the potential 
authors who have not produced any publication so for. 
10.2 Citation Analysis 
In case of Citation Analysis, the common arguments against it are: 
(1) Too much of self-citation and in house citafion. 
(2) Practice or citing only to get the favour of the powerful or to appease 
others. 
(3) Citation given just to dress up the paper. 
(4) Variation of citafion rate during lifefime of paper. 
(5) Variation of citation rate with type of paper and speciality. 
(6) Negative citation. 
11. CONCLUSION 
Bibliometric analysis, has now become a well established part of 
information research, and quantative approach to the description of documents 
and examination of services is gaining ground both in research and practice. 
It has emerged as the most active field of library and information 
science during the past few decades. It is estimated that the literature on 
this topic occupies more than 25% of the total contribution in library and 
information science. Citation analysis studies form a major portion of it, 
pertains to the application of bibliometric laws. However, there is a long 
way to go in achieving perfection in the studies. Even the spread of 
computer for retrieval, counting and analysis are unlikely to achieve 
perfection in the studies. This study is merely a method, not a theory. To 
make it a theory and more useful, researchers must concentrate on the 
casual factors underlying Bibliometic phenomena. The changes that are 
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frequently occupying in the publication practices are likely to complicate 
the studies in future. In such circumstances it is advisable to consider the 
results of such studies as more of guidelines rather than ends of 
themselves. 
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Chapter -2 
Chapter - 2 
RABIES 
1. INTRODUCTION 
Rabies in India is known since Vedic period as corroborated in 
/Atharvaveda. The latin word "Rabies" seems to have originated from the Sanskrit 
word "Rabies" which means "to do violence". 
The disease is described by the Oriental Physicians way back in 3000 
BC and the Greek physician Democritus in 500 BC and Celsus in First Century 
AD. 
Rabies is a dreaded Zoonotic disease caused by a neurotropic virus. It is 
probably the most feared disease of all human disease and has a 100 percent 
fatality rate. The disease primarily occurs in all warm-blooded animals and is 
caused by the bite of the rabies infected animal. 
The scientific study of the disease with experimental evidences was 
initiated and the first vaccine for the disease was developed by the legendary 
French scientist Dr. Louis Pasteur. The vaccine developed by Dr. Louis Pasteur 
was first administered on July 6, 1885. The effect of this research was so 
tremendous that Dr. Louis Pasteur is considered to be the Father of the studies 
on rabies. 
2. EPIDEMIOLOGY 
Rabies is still one of the killer diseases that takes a heavy toll of life all 
over the world, and a majority of these deaths are reported from India. The 
major reasons for this are the following: 
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b) Non -availability of affordable vaccines 
c) Cost of treatment 
d) Lack of reach of vaccine where they are needed the most 
INCIDENCE 
World 
Canine rabies continues to exist in 87 countries of the world and this 
accounts for 99 per cent of all human rabies cases. Globally each year, 10 
million people require Post-Exposure Treatment (PET). 
Most of the 50,000 deaths from rabies reported annually around the World 
occur in Asia and Mrica, and most of victims are children: 3050% of the 
reported cases of rabies and therefore deaths occur in children under 15 years 
of age. 
INDIA 
More than 67% of all reported cases of rabies come form India. Rabies 
is a zoonotic problem of considerable magnitude in India, with an estimated 
human mortality of 30,000 per annum, while 5 million people receive Post 
Exposure Treatment (pET) each year. 
Dog continues to be the main reservoir of infection and is responsible 
for over 90% of rabies deaths. The dog population in India is approximately 20 
million and in addition there is also threat from cats and other domestic and 
wild animals. 
3. RABIES - THE FATAL ENCOUNTER 
3.1 Definition 
Rabies, also known as hydrophobia is an acute, highly fatal viral disease 
of the central nervous system, caused by Lyssavirus type 1. It is primarily a 
zoonotic disease of warm-blooded animals, particularly carnivorous such as 
dogs, cats, jackals, fox, mongoose and wolves. It is transmitted to man usually 
by bites or licks of rabid animals. 
Classical hydrophobia is clinically characterized by a long and variable 
incubation period, a short period of illness due to encephalomyelitis ending in 
death, despite intensive care. 
3.2. Agent factor 
Agent: The causative agent (Lyssavirus type 1) is a bullet shaped 
neurotropic RNA containing virus. It belongs to the family Rhabdoviridae 
Serotype 1 (Lyssavirustype 1). 
Serotype 2, 3 and 4 are rabies-related but antigenically distinct viruses; 
they cause rabies like disease in humans and animals. Available anti-rabies 
vaccines may not be effective against the rabies-related viruses. 
Rabies virus particles contain two distinct, major antigens.a 
Glycoprotein G Protein antigen from the virus membrane and an internal 
Nucleoprotein antigen N protein. 
The G Protein seems to be the only antigen capable of inducing virus-
neutralizing antibodies. The presence of neutralizing antibodies in the blood of 
hurhans and animals is considered an index of protection against infection with 
rabies virus. 
Source of infection: The source of infection to humans is the saliva of rabid 
animals. In dogs and cats, the virus may be present in the saliva for 3-4 days 
(occasionally 5-6 days) before the onset of clinical symptoms and during the 
course of illness till death. 
However, it may be stated that not all rabid animals have virus in saliva 
and even if present, the quantity is variable. The variability of the virus in 
saliva explains the fact why only about 30% of bites by proven rabid animals 
will result in rabies. 
3.3 Host factor 
All warm-blooded animals including humans are susceptible to rabies. 
Rabies in humans is a dead-end infection, and has no survival value for the 
virus. 
The overwhelming numbers of victims in India belong to the age group 
of 1-24 years. Laboratory staff working with rabies virus, veterinarians, dog 
handlers, hunters and field naturalists face bigger risks of rabies than the 
general public. 
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3.4 Mode of transmission 
(a) Animal bites: In India, most of the human rabies cases have resulted 
from dog-bites. Transmission to humans is particularly through rabid 
dog bites. As a prerequisite to transmission, the saliva of the dog (or the 
biting animal) must contain the virus at the time of bite. The possibility 
of contracting rabies occasionally from other animals besides dog (e.g. 
cat, monkey, horse, sheep, goat) should be borne in mind. 
(b) Licks: Licks on abraded skin and mucosa (abraded or unabraded) can 
transmit the disease. Dogs have the habit of licking. In rare instances, 
the disease may be caused by accidental injury with bone splinter or 
other objects contaminated by the saliva of a rabid animal. 
(c) Aerosols: Aerosol (respiratory) transmission has been observed in 
nature only in certain caves harbouring rabies infected bats, and in the 
laboratory, where aerosis created during homogenization of infected 
animal brains can infect laboratory workers. 
(d) Person-to-person: Human to Human transmission, although rare, is 
possible. A case of a child biting his parents is on record. There are also 
reports of transmission of rabies by corneal and organ transplants. 
3.5 INCUBATION PERIOD 
The incubation period in humans is highly variable, commonly 3-
Sweeks following exposure, but may vary from one week to many years. The 
incubation period depends on: 
1. The site of the bite, 2. Severity of the bite, 3. Number of wounds, 4. Amount 
of virus injected, 5. Species of the biting animal, 6. Protection provided by the 
clothing 7. Treatment undertaken, if any. 
In general, incubation period tends to be shorter in severe exposures and 
bites on face, head, neck and upper extremities and bites by wild animals. In no 
other specific communicable disease is the incubation period so variable and 
depending on so many factors as in rabies. 
3.6 PATHOGENESIS 
Rabies virus replicates in muscle or connective tissue cells at or near the 
site of introduction before it attaches to nerve endings and enters peripheral 
nerves. 
It spreads from the site of infection centripetally via the peripheral 
nerves towards the central nervous system; most likely it "ascends" passively 
through the nerve associated tissue space. Following infection of the central 
nervous system, the virus spreads centrifugally in peripheral and autonomic 
nerves to many tissues, including skeletal and myocardial muscle, adrenal 
glands and skin. 
The salivary glands invasion is crucial for the transmission of the virus 
to another animal or human. 
3.7 CLINICAL MANIFESTATIONS 
Rabies in man is called hydrophobia. The disease begins with prodromal 
symptoms such as headache, malaise, sore throat and slight fever lasting for 3-4 
days. 
About 80% of patients complain of pain or tingling at the site of the bite. 
This is the only prodromal symptom which is considered reasonably specific. 
The prodromal stage is followed by widespread excitation and 
stimulation of all parts of nervous system, usually involving the sensory 
system, the motor system, the sympathetic and central nervous system. 
The patient is intolerant to noise, bright light or a cold draught of air 
(sensory). Aerophobia (fear of air) may be present and is considered by some to 
be pathognomonic of rabies. It can be elicited by fanning a current of air across 
the face which causes violent spasms of the pharyngeal and neck muscles. 
Examination may show increased reflexes and muscle spasms (motor) 
along with dilatation of the pupils and increased perspiration, salivation and 
lacrimation (sympathetic). Mental changes include fear of death, anger, 
irritability and depression. 
The symptoms are progressively aggravated and all attempts at 
swallowing liquid become unsuccessful. At later stage, the mere sight or sound 
of water may provoke spasm of the muscles of deglutition. 
This characteristic symptom of hydrophobia (fear of water) is 
pathognomonic of rabies and is not characteristic in animals. 
The duration of illness is 2 to 3 days, but may be prolonged to 56 days 
in exceptional cases. The patient may die abruptly during one of the 
convulsions or may pass on to the stage of paralysis and coma. 
3.8 DIAGNOSIS 
A clinical diagnosis of hydrophobia can be made on the basis of history 
of bite by a rabid animal and characteristic signs and symptoms. 
Rabies can be confirmed in patients early in the illness, by antigen 
detection using immunofluorescence of skin biopsy, and by virus isolation 
from saliva and other secretions. Immunofluorescence of corneal impression 
smears has proved unreliable. Neutralizing antibodies are not usually detectable 
in serum or cerebrospinal fluid before eighth day post vaccination. 
3.9 THERAPEUTIC APPROACH 
The Vaccine: The first 60 years of vaccine production against rabies was 
confined to nervous tissue vaccines inspite of the neural complications. 
The quest to minimize this complication led to several improvements in 
the vaccine production and purificafion. One such development is using tissue 
culture as a substrate to grow rabies virus. . 
This not only brought down the neural complications, 
but also le high yields of antigen, reduced the number of moculations required. 
Thus the cell culture vaccines established their superiority over the nervous 
tissue vaccines. 
Vero cell culture: The vero cell line was developed from a primary culture of 
Vervet monkey (Cercopithecus aethiops) kidney cells in 962. During 1979, 
American Type Culture Collection (ATCC) has established a primary cell 
bank, and this was used to produce manufacturer's working cell banks all over 
the world. 
The characteristics of this cell banks were established and after Ktensive 
studies of tumorogenicity using Athyric nude mice and Syrian hamsters, the 
cell banks were certified safe for human use. Production and usage on large 
scale poliomyelitis vaccine established the safety of vero cell lines. The cell 
lines are constantly checked for the presence of bacteria, fungi, lycoplasma 
and viral contaminants; the results are always negative. 
PREVENTION OF HUMAN RABIES 
This maybe considered under three heads: 
Pre-Exposure Vaccination 
i. Post-Exposure Treatment (PET) 
ii. Post-Exposure Treatment of persons who have been vaccinated 
previously. 
PRE-EXPOSURE VACCINATION 
The fatality of rabies compels persons in high risk group constituting of 
laboratory staff working with rabies virus, 'eterinarians, pet owners, animal 
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handlers, wild life officers, sanitation workers, municipal employees working 
on rabies control projects such as dog handlers and persons who handle rabies 
patients, medical and para-medical staff in communicable diseases hospitals, 
naturalists, rural postmen, slaughter house personnel, taxidermists, tannery 
workers and those who frequently travel in rabies endemic areas to undertake 
preexposure vaccination. 
The advantages of pre-exposure vaccination are the following: 
- It prepares immune system to have anamnestic response when the 
booster vaccination takes place. 
- It will reduce the necessity of immunoglobulin requirements as the 
active immunity is triggered immediately. 
- It will reduce the risk, in case. Post- Exposure Treatment (PET) is 
delayed due to non-availability of vaccine in remote areas. 
- It reduces the number of Post-Exposure Treatment doses to three instead 
of the usual six. 
Vaccines of cell culture origin are highly recommended for PreExposure 
Vaccination. The WHO recommendation for Pre 
Exposure Vaccination comprises of three injections of cell culture vaccines 
with a potency of at least 2.5 lU per dose on 0,7 and 28 days (a few days 
variation in the schedule is not important). 
The vaccination should not overlap with anti -malarial treatment because anti-
malarial prophylaxis with chloroquine phosphate has proved to reduce the virus 
neutralizing antibodies. 
Preventive rabies vaccination can be effectively achieved by three doses of 
abhayrab injected by intramuscular route on 0, 7 and 28 (or 21) days. 
Continued immune status can be maintained by a booster after one year and 
thereafter a booster once in every 3-5 years. 
Note: 
1. The pre-exposure vaccination does not make redundant the necessity of 
PET, but reduces the number of vaccinations considerably. 
2. High risk groups are advised to test the antibody titres every year. - Re-
vaccination is recommended, if the serum antibody titre falls below 0.5 
lU/ml. 
3. A rabies vaccination pre-exposure certificate should be obtained by such 
persons and the following details should be provided in the certificate: 
a) Type of vaccine. 
b) Origin - The manufacturer. 
c) Batch Number. 
d) Schedule used along with dates. 
e) Route of administration 
f) Antibody titres (if determined). 
A model certificate is provided in Annexure II. 
Post-Exposure Treatment (PET) 
Post - Exposure Treatment (PEl) comprises of the following: 
1) First aid 
2) Passive immunization 
3) Active immunization. 
l.Firstaid 
Animal bite wound should be washed with copious amounts o/running 
water and mild soap immediately. The wound can be cleaned using ethanol, 
tincture iodine! aqueous solution of iodine. 
To the extent possible, suturing of wounds should be avoided. If the 
wound required compulsory suturing, it should be infiltrated with rabies 
immunoglobulins of human or equine origin before suturing is undertaken. 
The course of treatment should be determined as per WHO guidelines 
taking the following factors into consideration: 
- The nature of exposure 
- The presence of reported cases of rabies in the area 
- The species of animal involved 
- The clinical and vaccination status of the biting animal 
- The availability of the animal for observation 
- The results of laboratory testing of the animal, if available (However, 
the commencement of treatment need not wait for obtaining laboratory 
results). 
2. PASSIVE IMMUNIZATION 
In case of severe bites, passive immunization of patients is essential. In 
case the bite is very near the brain i.e. on head, neck, face etc., it is advisable 
to infuse rabies immunoglobulins along with the first vaccination. 
Passive immunity can be achieved by the use of Heterologous or 
Homologous Serotherapy. 
The most commonly used Heterologous serum antibodies are produced 
in horses (equines). The WHO recommended dose for rabies immunoglobulins 
of equine origin is 40 lU/kg body weight. The chances of serum sickness 
(anaphylactic shock) are more frequent in Heterologous Serotherapy. 
The Homologous serum antibodies are obtained from hyperimmunised 
human donors and purified. The WHO recommended dose for 
immunoglobulins of human origin is 20 lU/kg body weight. 
The chances of serum sickness are less in case of Homologous 
Serotherapy. 
3. ACTIVE IMMUNIZATION 
For active immunization of patients previously not exposed to rabies, 
immunization should start with passive immunization as mentioned above 
along with the first dose of vaccine. 
The vaccine used should have a potency of at least 2.5 IV per dose and 
the WHO recommended vaccination schedule of 0,3,7,14,28(or 30) and 90 
days post-bite treatment should be followed. 
Active immunization of patients previously exposed to rabies 
vaccination: One to three injections of post-bite therapy is recommended on 0,3 
and 7 days depending on antibodytitres. 
If it is not possible to ascertain the antibody titre, it is advisable to take 
three immunizations on 0,3 and Tth.day. Abhayrab should used on 
0,3,7,14,28(or 30) and 90 days for active immunization of patients exposed to 
the rabid animal bites. 
Delay in starting the vaccination especially in subjects not previously 
exposed to rabies vaccination can increase the risk of rabies even after 
vaccination. 
For WHO recommendations of post-bite therapy, please refer to 
Annexure I. 
Vaccinations in children and pregnant women: 
Observations in various countries using various kinds of vaccines for 
Post Exposure Treatment (PET) showed that children in the age group of 5 
months to 15 years can produce protective titres of antibodies against rabies 
after a normal vaccination schedule and hence children can be vaccinated in 
case of exposure to rabies. 
It is advisable to vaccinate the household members where pets are kept, 
especially children, as prophylactic measure. 
During pregnancy, the post-bite therapy using active immunization can be 
undertaken. All the cell culture vaccines including purified vero cell rabies 
vaccine have been found to be safe for administration during pregnancy 
irrespective of duration of gestation and hence pregnancy does not constitute a 
contraindication to Post Exposure Treatment (PET). 
Post-Exposure Treatment of persons who have been vaccinated previously 
If the patient's antibody titre is unknown, or if the bite is severe, three 0.5 ml 
intramuscular doses of purified vero cell vaccine are recommended on days 0, 
3 and 7. If the titre is known to have been more than 0.5 lU/ml and the bite is 
not severe, only two doses are needed (days 0 to 3). 
Systemic passive immunization should not be given when the exposed 
person has had pre or post-exposure vaccination and will receive booster doses 
of vaccine. 
4. RECOMMENDATIONS IN CASE OF DOG BITE 
I. Actions to be taken in case of dog bite: 
1. Ascertain whether the bite was unprovoked. 
2. If the biting animal is unknown, full course of anti-rabies vaccination 
should be started immediately. 
3. Known live animal should be kept under veterinary observation for 10-
15 days and PET should be started immediately. If PET animal 
continues to live, PET can be discontinued. 
4. The vaccination status of the biting animal should be ascertained. 
5. In case the biting animal dies or killed during the observation period, the 
body should be disposed off with great care and the head should be sent 
to the laboratory for diagnosis. 
Recommended diagnostic tests: (a) Immunofluorescence te (b) 
Histopathological techniques for detection of Negri bodies (4 Isolation of virus 
by inoculation into suckling mice or cell culture. 
II. Actions to be followed for bitten subject: 
1. Wash the wound immediately with copious amounts of water and mild 
soap. 
2. Apply ethanol, tincture iodine or quaternary ammoniul compounds. 
3. Avoid suturing of the wound. 
4. In case of severe bite, anti-tetanus and antibiotic treatment should be 
given. 
5. Passive immunity by way of specific immunoglobulins should 1: given, 
depending on the severity of the wound or the location (the wound (the 
nearness to Central Nervous System). 
6. Immunization using a cell culture vaccine (Abllayrab) having potency 
of at least 2.5 IV per dose should be started on the da of the bite 
consisting of six inoculations on 0,3,7,14,28 an 90 days ("0" day being 
the day of first vaccination). 
7. In case of patients exposed to prophylactic vaccination or post bit 
treatment using known potent vaccine in the past, the vaccination 
schedule can stop after three inoculations i.e. on 0,3 and 7th da: 
However, persons having received the post-exposure treatment using 
vaccine of unknown quality should be given full course ( treatment 
including immunoglobulin therapy. 
8. Nervous tissue vaccines are not advocated as they cause neurological 
reactions. 
9. All intramuscular injections should be administered into the deltoid 
region or in small children into anterolateral area c the thigh muscle. 
Vaccine should never be administered in the gluteal region. 
10. Careful record of post -exposure treatment as per the vaccination 
certificate for fiiture reference should be kept. 
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WHO RECOMMENDATIONS 
Guide For Post-exposure Treatment 
Section 1:- The recommendations given here are intended as a general guide. 
It is recognized that, in certain situations, modifications of the 
procedures laid down may be warranted. 
Such situations include exposure of infants or mentally disabled persons 
and other circumstances where a reliable history cannot be obtained, 
particularly in areas where rabies is enzootic, even though the animal is 
considered to be healthy at the time of exposure. 
Such cases may be treated as category II or III (see section 2). 
As indicated in section 2, post-exposure treatment, which consists of 
local treatment of the wound, followed by vaccine therapy (with or without 
rabies immunoglobulin) should be initiated immediately with contact of 
categories II and III treatment may be discontinued, if the animal involved (dog 
or cat) remains healthy throughout the observation period of 10 days; or if the 
animal is killed humanely and found to be negative for rabies by laboratory 
examination. 
Any biting animal suspected of being rabid should be immediately killed 
humanely and tissues examined using appropriate laboratory technique (s). 
Modification of the recommended procedures would be indicated in a 
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rabies-free area, where animal bites are encountered. In areas where canine or 
wildlife rabies is epizootic, adeqauate laboratory and field experience 
' indicating that there is no infection, the species involved may justify local 
health authorities in not recommending specific anti-rabies treatment. 
Practice varies concerning the dose volume, the number of doses 
recommended in a given situation and the route of administration. Tissue-
culture or purified duck-embryo vaccines of potency at least 2.5 IV per dose 
should be applied according to the following schedules: 
Intramuscular Schedules: One dose of the vaccine should be 
administered on days 0,3,7,14 and 30. All intramuscular injections must be 
given into the deltoid region or, in small children, into the anterolateral area of 
the thigh muscle. Vaccine should never be administered in the gluteal region. 
In the abbreviated multisite schedule, the 2-1-1 regimen**, one dose is given in 
the right arm and one dose in the left arm at day 0, and one dose applied in the 
deltoid muscle on days 7 and 21. 
The 2-1-1 schedule induces an early antibody response and may be particularly 
effective when post-exposure treatment dose not include administration of 
rabies immunoglobulin. 
Intradermal Schedule***: One dose (0.1 ml) should be given at each of two 
sites, either the forearm or the upper arm, on days 0,3 and 7 and one dose at 
one site on days 30 and 90. 
This regimen considerably lowers the cost of vaccination against rabies, as the 
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total volume of vaccine required is less than that required for intramuscular 
regimens. 
Separate syringes and needles must be used for each dose. Intradermal 
injections should only be administered by staff who have been trained in this 
technique. 
Vaccine vials should be stored between 4 and 8° C after reconstitution and the 
total contents should be used as soon as possible. 
For brain-tissue vaccines: National authorities should recommend a schedule of 
immunization that has been shown to induce an adequate level of protection, 
Combined immunoglobulin-vaccine treatment is considered by the Committee 
as the best specific systemic treatment available for the Post-Exposure 
Treatment (PET) of rabies in humans, although experience indicates that 
vaccine alone is sufficient for minor exposures (Category II). 
Immunoglobulin should be given in a single dose of 20 IV per kg of body 
weight for human anti-rabies immunoglobulin and 40 IV per kg of body weight 
for heterologous (equine) immunoglobulin; the first dose of vaccine should be 
innoculated at the same time as the immunoglobulin, but in a different part of 
the body. 
Sensitivity to heterologous immunoglobulin must be determined before it is 
administered, The physician should be prepared to deal with anaphylactic 
shock reactions. 
Treatment should be started as early as possible after exposure, but in no case 
should it be denied to exposed persons whatever time interval has elapsed. 
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1. Local treatment of wounds involving possible exposure to rabies 
recommended in all exposures, 
First aid treatment 
Since elimination of rabies virus at the site of infection by chemical or physical 
means is the most effective mechanism of protection, immediate washing and 
flushing with soap and water, detergent or water alone are imperative (this 
procedure is recommended for all bite wounds, including those unrelated to 
possible exposure to rabies). 
Then apply either ethanol (700 ml/1) or tincture or aqueous solution of iodine. 
*** Not recommended in India 
Treatment by, or under direction of, a physician 
Treat as described above and then: 
- apply anti-rabies immunoglobulin by careful instillation in the depth of 
the wound and by infiltration around the wound; 
- postpone suturing of the wound; if suturing is necessary, ensure that 
immunoglobulin has been applied locally as described above; 
- where indicated, begin anti-tetanus treatment and administer 
antimicrobials and drugs to control infections other than rabies. 
2.GUIDE FOR POST-EXPOSURE TREATMENT 
Category Type of contact v/ith suspect or confirmed 
rabid domestic or wild animal or animal 
Recommended treatment 
I 
II 
III 
unavailable for observation 
Touching or feeding animals. Licks on intact 
skin 
Nibbling of uncovered skin. Minor scratches or 
abrasions without bleeding. Licks on broken 
skin. 
Single or multiple transdermal bites or 
scratches. 
None, if reliable case history is 
available. 
Administer vaccine immediately. 
Stop treatment if animal remains 
healthy throughout an observation 
period of 10 days or if animal is 
killed humanely and found to be 
negative for rabies by appropriate 
laboratory techniques. 
Administer rabies immunolobulin 
and vaccine immediately. Stop 
treatment if animal remains 
healthy throughout an observation 
period of 10 days or if animal is 
killed humanely and found to be 
negative for rabies by appropriate 
laboratory techniques 
a) Exposure to rodents, rabbits and hares seldom, if ever, requires specific 
anti-rabies treatment. 
b) If an apparently healthy dog or cat in or from a low-risk area is placed 
under observation, the situation may warrant delaying initiation of 
treatment. 
c) This observation period applies only to dogs and cats, except in the case 
of threatened or endangered species. Other domestic and wild animals 
suspected as rabid should be killed humanely and their tissues examined 
using appropriate laboratory techniques. 
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CHAPTER-3 
BIBLIOMETRICS : OBJECTIVES 
AND METHODOLOGY 
1. INTRODUCTION 
Bibliometrics has emerged as the most active filed of library and 
information science during the past few decades. It is a quantitative study based 
on statistical and mathematical methods. This study is helpful in management 
of scientific literature, measuring the utility of periodicals and relationship 
between journals and subject area and also in knowing the most productive 
contributors in a given filed. Due to interdisciplinary nature of research and 
trends towards specialization, librarians and information scientists are facing 
great problems in acquisition, organization and dissemination of information. 
Therefore, to eliminate these problems there is need of such type of study i.e. 
bibliometric study. 
2. OBJECTIVES 
Before starting any study, the objective of the study should be kept in 
mind by the researcher. The present study aims at identificafion and describing 
some of the characteristics of literature published in the field of "Rabies" over 
the period of 6 years (1999-2004) identify the place, language, year, subject 
area, forms of documents, country of origin from where the document is 
published. 
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The present study is based on these main objectives: 
(a) To know the most productive country in the field of 'Rabies'. 
(b) To know the most common form of documents in a given literature. 
(c) To know the language(s) in which the most of literature on the subject 
has been published. 
(d) To know the eminent authors in the field of'Rabies'. 
(e) To know the rate of collaborative research. To identify the scattering of 
subjects. 
(f) To prepare a ranked list of journals and to find out the core journals in 
the field of'Rabies'. 
(g) To find out chronological distribution of items. 
3. BIBLIOMETRICS: METHODOLOGY 
The exponential growth of literature and rapid development of libraries, 
generated several evolutionary studies about the effectiveness and efficiency of 
information services. These studies led to the idenfification and application of 
appropriate qualitative measuring techniques known as Bibliometrics. 
Research in any area calls for systematic methodologies. The 
methodology for conducting the bibliometric study has been diagrammatically 
represented below: 
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3.1 Selection of Source Document 
The first step in this study is to select the source document from which 
the data is toe collected. For this purpose Index Medicus has been consulted, 
which is published from National Library of Medicine, Washington, USA, 
since 1964. 
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3.2 COLLECTION OF DATA 
From the six volumes of Index Medicus i.e. 1999-2004, 912 references 
on the subject "Rabies" had been collected on 5 x 3 (Inches) catalogue cards. 
Each card contained information about author, title, name of periodical, year, 
place of publication, language and form of document. 
3.3 Analysis and Interpretation of Data 
All 912 references (cards) were arranged and rearranged in order to 
complete the following studies. 
3.3.1 Ranking of Periodicals 
The main objective of this study is to identify the core periodicals 
containing the research literature on 'Rabies'. For this purpose, a ranked list of 
periodicals was prepared. 
3.3.2 Country Wise Distribution of Items 
It is done to identify the place of origin of documents, which is given in 
Index Medicus. The entries were grouped on the basis of their place of origin. 
They were then counted and ranked in a table. 
3.3.3 Subject Wise Distribution of Items 
Though most of the literature on a given subject is published in core 
journals but sometimes some material of research value is published in the 
journals belonging to related fields. The information about the subject fields of 
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periodicals was obtained from Ulrich International Periodicals Directory (42"'' 
ed.; 2004). This analysis identifies the core subjects as well as related subjects 
on the 'Rabies'. 
3.3.4 Year Wise Distribution of Items 
It is useful to know the occurrence of source documents. This type of 
study reveals the number of works in a particular year in which the most of the 
study is conducted. For this purpose a table showing year wise distribution has 
been prepared. 
3.3.5 Language Wise Distribution 
In this study an attempt has been made to analyze the language wise 
distribution of items. Since the source of document is of international level, and 
have comprehensive coverage and articles are published in almost all languages 
of the world, so researcher analyzed the items language wise .For the purpose 
of language wise analysis, the entries were grouped according to their language 
of origin. After this, they were counted and then prepared a ranked list of 
languages. 
3.3.6 Form Wise Distribution of Items 
There are variety of forms of documents like, books, bulletin, patents, 
articles, report etc. The information regarding the form was collected from 
Index Medicus, tabulated to find out the most dominant form of literature. 
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3.3.7 Ranking of Authors I 
It is done to know the most productive contributors in the subject. For 
the purpose of ranking of authors the information about all the authors was 
retrieved, arranged and tabulated in the order of decreasing frequency of their 
contributions. 
3.4 Application of Bibliometric Laws 
The whole study depends upon the application of bibliometric laws such 
as Lotka's, Bradford's and Zipfs Laws. These laws were applied to the 
analyzed data to check their validity. 
CONCLUSION 
The last step of this is to conclude the findings of the study. 
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CHAPTER-4 
DATA ANALYSIS, INTERPRETATION AND 
PRESENTATION 
Six volumes of Index Medicus for the year 1999-2004 were consulted 
for collecting the required data on the topic "Rabies". The six volumes carried 
912 items on the subject. The data, so collected was analyzed as under: 
1. RANKING OF PERIODICALS 
In the present era, journals have got key positions, as an important 
source of current information, they play a significant role in scientific 
communication. Article of the journals provide the most required information 
to the researcher. It may be found that certain core journals contribute most of 
the literature on particular topic. This information of core journals in various 
subjects will go a long way in preparing the subscription list of journals by the 
librarian and information scientists. The present study, therefore, is meant to 
identify the most important journals, constituting the most of the literature of 
research value in the field of'Rabies'. 
In the collected data, all the 912 references were found to be published 
in 129 periodicals, which have been ranked up to 18 positions. However, table 
1 lists only 99 periodicals in which the frequency of occurrence of items is upto 
00.21. The periodicals with less than 00.21 items have not been considered. 
Table-1 shows that the first rank was occupied by - the journal titled 
'VACCINE' which accounts for 08.66% of total references. Next four 
positions are occupied by journals like The Veterinary record' (05.48%), 
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'Clinical Infectious Disease' (05.26%), Journal of the American Veterinary 
(05.04%) respectively. 
Table-4.1 
RANKING OF PERIODICALS 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
Rank 
1 
2 
3 
4 
5 
6 
7 
7 
7 
8 
8 
8 
9 
Name of Periodical 
Vaccine 
The Veterinary Record Clinical 
Infectious Diseases 
Clinical Infectious Diseases 
Journal of the American Veterinary 
Medical Association 
Energying Infectious Diseases 
Microbiology and Immunology 
Preventive Veterinary Medicine 
Virology 
Lancet 
The Journal of the Association of 
Physician of India 
The Journal of the General 
Virology 
Morbidity and Mortality Weekly 
report 
Przegled Epidemiology 
Place 
UK 
UK 
USA 
USA 
USA 
Japan 
Netherlands 
USA 
UK 
India 
UK 
USA 
Poland 
1 
Freq. 
79 
50 
48 
46 
42 
39 
32 
32 
32 
15 
15 
15 
11 
% age 
Freq. 
08.66 
05.48 
05.26 
05.04 
04.60 
04.27 
04.27 
03.50 
03.50 
01.64 
01.64 
01.64 
01.20 
5.1 
1 ,1 
i - r 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
9 
9 
9 
10 
10 
10 
11 
11 
11 
11 
11 
11 
12 
13 
13 
Pensta do Institute de Medicina 
Tropical de Sao Paulo 
Journal of Neurovirology 
Journal of Travel Medicine 
Zhurival Mikrobiologis 
Epidemiologii. Immunobiologii 
Canada Communicable Disease 
Report 
Journal of Virology 
Journal of Wild Life Diseases 
Proceedings of the National 
Academy of Sciences of United 
States of America 
Rerista do Sociedal Brabilara de 
Medicina 
The American Journal of Tropical 
Medicine and Hygiene 
Veprosy Virusologii 
Epidemiology and Infection 
Biomedica 
Virus Research 
International Journals of Infectious 
Diseases NIO; Otficial Publication 
Brazil 
UK 
Canada 
Russia 
Canada 
USA 
Newzeland 
USA 
Brazil 
Russia 
UK 
Japan 
Netherlands 
USA 
11 
11 
11 
10 
10 
10 
10 
9 
9 
9 
9 
8 
7 
7 
01.20 
01.20 
01.20 
01.09 
01.09 
01.09 
01.09 
00.98 
00.9 
00.98 
00.98 
00.87 
00.76 
00.76 
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>>»: 
r 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
1 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
of the International Society for 
Infectious Diseases 
American Journal of Veterinary 
Research 
JAMA 
The Canadian Veterinary Journal 
Bulletin of the World Health 
Organization 
Zhongua Shiyan he lin Chuang bing 
du Xue Zazhio Zhorgna Shiyon he 
linchung bingdarue zazhi 
Archie's of Virology 
Acta Tropica 
Indian Pediatrics 
Biological 
BMC Infectious Diseases 
Tennesse Medicine 
Transactions of the Royal Society 
of Tropical Medicine and Hygiene 
Veterinary Microbiology 
Journal of the Japanese Association 
for Infectious Diseases 
Hybridoma and Hybridomics 
^' iJJ - O 
USA 
Italy 
Canada 
Genera 
China 
Australia 
USA 
India 
London 
USA 
USA 
UK 
Netherlands 
Japan 
USA 
P^ ) »-l 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
00.76 
00.76 
00.76 
00.76 
00.76 
00.76 
00.76 
00.76 
00.76 
00.76 
00.76 
00.76 
00.76 
00.76 
00.76 
• 1 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
13 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
Communicable Disease and Public 
Health 
Journal of Zoo and Wildlife 
Medicine 
Journal of Clinical Virology 
The Journal of Communicable 
Diseases 
Memorias Instituto Oscualdo cruz 
La Perue du Praticien 
Australian Veterinary Journal 
Acta Virologica 
Ethiopian Medical Journal 
The Ondersteport Journal of 
Veterinary Research 
DTW Deutschetieraztiliche 
Mochens Cheift 
AJNR American Journal of 
Neuroradiology 
American Family Physician 
Indian Journal of Paediatrics 
Revista de Sande Publica 
Annals of Emragens Medicine 
Journal of Virological Methods 
UK 
USA 
Netherlands 
India 
Brazil 
France 
Australia 
Australia 
Ethiopia 
South 
Africa 
Germany 
USA 
USA 
India 
Brazil 
USA 
Netherlands 
7 
6. 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
00.76 
00.65 
00.65 
00.65 
00.65 
00.65 
00.65 
00.65 
00.65 
00.65 
00.65 
00.4 
00.4 
00.4 
00.43 
00.43 
00.43 
«;<; 
51 
62 
63 
1 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
16 
16 
16 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
Journal of Veterinary Medicine B. 
Infectious Diseases and Veterinary 
Public Healthy 
Journal of Clinical Microbiology 
CMAT 
Indian Journal of Medical Sciences 
Tropical Dortor 
Veterinary Medical B Infected 
Discretions Public Health 
Veterinary Research 
Communication 
The Veterinary Clinics of North 
America Small Animal Practice 
Tijdschrift Voordiergenee Skinde 
Therapeutsche Unschen Revue 
Therapeutique 
Swiss and Week 
Southern Medical 
Scheueizer Archiv Fur 
Tierheilkunde 
The Southeast Asian Journal of 
Tropical Medicine and Public 
Health 
• • 
German 
Canada 
India 
UK 
UK 
USA 
Netherlands 
USA 
Netherlands 
Switzerland 
Switzerland 
USA 
Switzerland 
Thailand 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
00.43 
00.43 
00.32 
00.32 
00.32 
00.32 
00.32 
00.32 
00.32 
00.32 
00.32 
00.32 
00.32 
00.32 
>7 
/ ^ 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
1 1 n 
1 / 
17 
17 
17 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
The Journal of Veterinary Medical 
Science 
The Journal of Infectious Diseases 
Journal of Medical Virology 
Journal of Medical Microbiology 
Current Opinion in Neurology 
Contemporary Topics in Laboratory 
The Ceylon medical Journal 
Comparative Immunology, 
Microbiology and Infectious 
Diseases 
Clinical Paediatrics 
Indian Journal of Pathology and 
Microbiology 
The medical Journal of Malaysia 
MMW Fortschritteder Medizin 
Penue Scientifique et Technique 
(International Office of Epizootics) 
Acta Veterinaria Hungarica 
Annali Diigiene 
Archives of Medical Research 
Australian Veterinary Journal 
Annals of the New York Academic 
Japan 
Canada 
Canada 
USA 
USA 
USA 
Srilanka 
UK 
USA 
India 
Malaysia 
Germany 
France 
Hungary 
Italy 
Minico 
USA 
USA 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
00.32 
00.32 
00.32 
00.32 
00.21 
00.21 
00.21 
00.21 
00.21 
00.21 
00.21 
00.21 
00.21 
00.21 
00.21 
00.21 
00.21 
00.21 
>8 
\ 
93 
94 
95 
96 
97 
98 
99 
18 
18 
18 
18 
18 
18 
18 
CI Sciences 
The Pediatric Infectious Disease 
Journal 
Laboratory Animals 
The Lancet Infectious Diseases 
Lancet Neurology 
The EMBO Journal 
East Mediterrarean 
BMJ (Clinical Research Japan 
Education) 
USA 
UK 
UK 
UK 
UK 
UK 
Japan 
2 
2 
2 
2 
2 
2 
2 
00.21 
00.21 
00.21 
00.21 
00.21 
00.21 
00.21 
JNQ 
4.2 COUNTRY WISE DISTRIBUTION 
It is a well known fact that certain countries give more research output 
in a particular subject than others. This information is very much useful not 
only for the information managers in finalizing the subscription list of the 
periodicals but also for the research scholars as they tend to know the countries 
that are leaders in the field. 
Table - 4.2 contains a list of 20 countries producing research material on 
'Rabies'. These countries have been ranked on the basis of frequency of 
occurrence of items. It was observed that 40.46% of the total articles were 
published from USA only. This is followed by UK, Canada and Netherlands by 
producing 28.39%, 05.70% and 04.93% research items respectively. 
The analysis not only shows the most productive countries of research 
on 'Rabies' but also indicates the wide coverage of Index Medicus, as the 
publications from 20 countries of the world have been listed. 
Tabie-4.2 
COUNTRY WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
5 
6 
7 
Rank 
1 
2 
3 
4 
5 
6 
6 
Name of Country 
USA 
UK 
Canada 
Netherlands 
India 
Brazil 
Japan 
Frequency of 
occurrence 
369 
250 
52 
45 
38 
38 
27 
% age of 
Frequency 
40.46 
28.39 
05.07 
04.93 
04.16 
04.16 
03.17 
tin 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
7 
8 
8 
9 
10 
10 
10 
11 
11 
12 
12 
13 
13 
Russia 
Italy 
Australia 
Germany 
Geneva 
China 
Switzerland 
France 
Solavika 
Ethopia 
South Africa 
Thailand 
Hungary 
Total 
19 
09 
09 
08 
06 
06 
06 
04 
04 
03 
03 
03 
02 
912 
02.08 
02.08 
02.08 
00.87 
00.65 
00.65 
0.065 
00.43 
00.43 
00.32 
00.32 
00.32 
00.21 
f,^ 
Diagram No. 4.2 Representing Country Wise Literary Output 
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4.3 SUBJECT WISE DISTRIBUTION 
According to the law of scattering as explained earlier, most of the 
information on a given subject appears in a certain core journals. However, a 
significant amount of literature is published in the journals of other related or 
marginal subjects. This analysis has been done on the basis of subject field of 
periodicals publishing the literature. Ulrich International Periodicals Directory 
(42"*^  ed., 2004) has been used to know the subject fields of various periodicals. 
Table-4.3 shows that the total number of 912 items appearing in 568 
journals, which belong to 16 different subjects. The table gives a subject wise 
breakup in the field of 'Rabies'. This data shows that the highest percentage of 
document i.e. 103 items constitufing 11.29% of the collected data fall under 
'MEDICALSCIENCE'. The second, third and fourth position is occupied by 
'BIOLOGY-ZOOLOGLY' with 97 items (10.63%), 'PUBLIC HEALTH & 
SAFETY' with 94 items (10.30%), and 'BIOLOGY-MICROBIOLOGY' with 
91 items (09.97%). 
Table 4.3 
SUBJECT WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
5 
Rank 
1 
2 
3 
4 
5 
Subject Area 
Medical Sciences 
Biology-Zoology 
Public Health & Safety 
Biology Microbiology 
Biology-Biological Chem. 
Freq. 
Occurrence 
103 
97 
94 
91 
87 
Freq. 
% Age 
11.29 
10.63 
10.30 
09.97 
09.53 
Cumm. 
Freq. 
11.29 
21.92 
32.22 
42.19 
51.72 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
6 
7 
8 
9 
10 
11 
12 
13 
14 
14 
14 
East-west Journal of Math. 
Biology 
Veterinary Sciences 
Biology- Biochemistry 
Medical Allergology & 
Immunology 
Immunology 
Medical Science 
Communicable Diseases 
Medical Sciences-
Computer Application 
Biology-Microscopy 
Medical Science 
Psychiatry & Neurology 
87 
85 
81 
54 
51 
27 
15 
13 
9 
9 
9 
09.53 
09.32 
08.88 
05.92 
05.59 
2.96 
01.64 
01.42 
00.98 
00.98 
00.98 
61.25 
70.57 
79.45 
85.37 
90.96 
93.92 
95.56 
96.68 
97.96 
98.94 
99.92 
Diagram No. 4.3: Representing subject wise distribution of 
items 
Subjects 
0 Medical Science Q Biology-Zoology 
B Bioiogy-Microbiology O Others 
QPublich Health & Safety 
4.4 YEAR WISE DISTRIBUTION 
This study is useful in knowing the currency of information in the 
indexing and abstracting services. The main objective of the chronological 
study is to find out current information published in Index Medicus. This study 
is useful in knowing the most productive year of items ranked. Through this 
study we will be able to know that how many articles were published in which 
year. 
Table 4.4 shows the chronological scattering of all references. It gives 
number of items published in the volumes of 1999 to 2004 in different years. 
It is to be observed that the total frequency of occurrence of items in the 
volumes of 1999, 2000, 2001, 2002, 2003 and 2004 were 147, 160, 135, 174, 
167 and 129 respectively. However, the total percentage of the frequency of 
occurrence of items in 6''' volumes of Index Medicus was the highest i.e. 
19.40% in 2002 this is followed by 2001, 2000, 1999 and 1998 with a total 
percentage of frequency of occurrence as 15.78%, 18.64, 11.07% and 06.57 
respectively. Though the volumes of 1999 and 2001, 2004 contained few 
references which were published in 1998, 1999 and 2000. But no references 
were found for the year 2004. In sixth volumes are Index Medicus 
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4.5 LANGUAGE WISE DISTRIBUTION 
It is always useful for the researchers and the information scientists to 
know the language(s) in which material in their area of specialization is 
published. This type of study provides information about the most dominant 
language(s) in which the literature on the subject "Rabies" being produced. 
Table-4.5 shows the distribution of items according to the language of their 
publication. Out of a total of 912 items 820 (89.91%) were published in 
English language. The second and third rank occupied by Polish and Russian 
with 18 (1.97%) and 16 (1.75%) items respectively. This is followed by 
French, Chinese and Spanish, etc 
TABLE 4.5 
LANGUAGE WISE DISTRIBUTION 
S.No. 
1. 
2. 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
Rank 
1 
2 
3 
4 
5 
6 
6 
6 
7 
8 
8 
9 
9 
Name of the Forms 
English 
Polish 
Russian 
French 
Chinese 
Spanish 
Scr 
German 
Japanese 
Dutch 
Italian 
Hebrew 
Swedish 
Total 
Freq. 
820 
18 
16 
15 
10 
7 
7 
7 
6 
2 
2 
1 
1 
912 
Freq. % 
Age 
89.91 
1.97 
1.75 
1.64 
1.09 
0.76 
0.76 
0.76 
0.65 
0.21 
0.21 
0.10 
0.10 
99.91 
Cumm. Freq. 
% Age 
89.9 
91.87 
93.62 
95.26 
96.35 
97.11 
97.87 
98.63 
99.28 
99.49 
99.7 
99.8 
99.9 
Diagram No. 4.5 Representing Language wise Distribution 
of items 
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4.6 FORM WISE DISTRIBUTION 
The analysis of table-4.6, shows that the Hterature on the subject 
"Rabies", are published in 7 different forms such as periodical, letter, news, 
abstract, survey, editorial, report etc. The main objective of this analysis is to 
know the forms in which the literature on this subject is being published. This 
study helps the information scientists/librarians in knowing the most productive 
form of literature on the subject. 
Analysis of collected data shows that, 806 items constituting 88.37% of 
the total data was published in the form of periodical article. The next three 
positions were occupied by letter, abstract, news with 64 (0.7.01%), 20 
(02.19%) and 13 (01.42%) references respectively. It may be stated that articles 
published in journals are the most vital media of communication among 
scientists belonging to the subject 'Rabies'. 
Table 4.6 
FORM WISE DISTRIBUTION 
S.No. 
1. 
2. 
3 
4 
5 
6 
Rank 
1 
2 
3 
4 
5 
6 
Name of the Forms 
Article 
Letter 
Abstract 
News 
Editorial 
Report 
Freq. 
806 
64 
20 
13 
6 
2 
Freq. % 
Age 
88.37 
07.01 
02.19 
01.42 
00.65 
00.21 
Cumm. Freq. 
% Age 
88.37 
95.38 
97.57 
98.99 
99.64 
99.65 
Diagram No. 4.6 Representing Bibliographic Form of 
Literature 
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4.7 RANKING OF AUTHORS 
The prime objective of this study is to find out the authors whose 
contribution is significant in the field of 'Rabies'. For this purpose a ranked Hst 
of most productive authors has been prepared and presented in the table-4.7. 
This table gives the name of authors with their individual contribution. 
This shows the present trend of research in which joint efforts are involved to 
complete a research work. It may be noted that name for multiple authors were 
not given for each item in Index Medicus. Although this study is not sufficient 
to know the major contributors exactly, yet the present ranked list may be of 
considerable help to know the name of significant authors in 'Rabies' during 
1999-2004. 
The name of first four most productive authors are: 
1. Goldenstein, Z.A. (221 items) 
2. Gracia, R (48 items) 
3. Vos, A (11 items) 
4. Iwata, N (07 items) 
Table 4.7 
RANKING OF AUTHORS 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
6 
6 
6 
6 
6 
6 
6 
6 
Name of the Authors 
Goldenstein, Z.A. 
Gracia, R. 
Vos, A. 
hvata, N. 
Porkeri, R 
Gulati, S 
Ubol, S 
G, Mebatson T 
Goodwin, R 
Graf, W 
Parker EK 
Karp, BE 
Gaudin, Y 
Gdalevich, M 
Goto, H 
Gylysl 
Gallima NM 
Greenacre, CB 
Rotinal 
Frequency 
221 
48 
11 
07 
07 
07 
06 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
74 
20 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
Piza, A 
Piza, AT 
Pozo, M 
Bomito, RF 
Kay, G 
Kaprowski, H 
Grantyn, A 
Robert, DH 
Reid, J.E. 
Bijlongo, G 
Bungham, J 
Silva, H 
Stantic Paulinic, M 
Schuster, P. 
Katayana, S 
Deshmukh, RA 
Platkin, S.A. 
Paulsen 
Pai, S 
Ziang, Z 
Breetsky, PM 
Sudarshan, M.K. 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
75 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Pasret 
Platkin, S.A 
Paulsen 
Pai, S. 
Sitprija, V 
Khawplad, P 
Kayali, U 
Jackson, AC 
Jaya Kumar, R 
Dong, G. 
Vanaga, S 
Varughese, P 
Vodopija, I 
Udawat, H 
Imoue, K 
lanovick, VA 
Gupta, PK 
Ghaffari, G 
Gipbove, RV 
Goody, S. 
Raux, H 
Real, E 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
76 
63 
64 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
9 
9 
9 
9 
Roche 
Ratho, R. 
Rossatte, RC 
Rupprecht, Ce 
Panchoroen,C 
Pervez, S 
Paez 
Picot, N 
Parker, E 
Xiao, S 
Xiang, ZQ 
Briggs, DJ 
Balaoul, L 
Beord, Pm 
Bhardwaj, M 
Bijok, U 
Blasco, F 
Blasco, F 
Bensingor, E 
Burr, F 
Bourh 
Breitenmoser, U ^-^^^^AM^TyJr^V 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
> 
, ACC. N o . . . . " /<••/ 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
1 
Shecler-Gordon, LL 
Susefya, H 
Soares, RN 
Sun, S 
S, Cleanelands 
Strady, C 
Seudamone, JM 
Singn, S. 
Smith, DC 
Sibbald, B 
Shamer, N H 
Seghaier, C 
Saerow, N 
Shihvomen, L. 
Shaw, S. 
Shum, D.R. 
Shimazaki, Y 
Smith, J. 
Seraka, D 
Sadkows Ka Todays, M 
Steelman, HG 
Kelley, MF 
Knebs, JW 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
Kelley, TR 
Kim, Y 
Kashyap, A 
Kose,r ML 
Kenya Kifala, PM 
Kamolthan, T 
Kumar, S 
Kumper, KR 
Wilkenson, JA 
Wright, PF 
Wang, XJ 
Wilson, PJ 
Womer, CK 
Wasrel, NJ 
Waller, DA 
Xong, Y 
Yan,X 
Yung, V 
Foly, HD 
Fang, Z 
Favi, M 
Jagai, S. 
Johnson, N 
Jocobs, SR 
Tefera, G 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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Diagram No. 4.7 Representing Pattern of Authorship 
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CHAPTER-5 
APPLICATION OF BIBLIOMETRIC LAWS 
To check the validity of bibliometric laws over the collected and 
analyzed data, the next step us the application of bibliometric laws, after their 
interpretation. 
5.1 BRADFORDS' LAW OF SCATTERING 
This law states that "If scientific. Periodicals are arranged in order of 
decreasing productivity of articles on a given subject that may be divided into a 
nucleus of periodicals, more particularly devoted to the subject and several 
groups or zones, containing the same number of articles as the nucleus, when 
the number of periodicals in the nucleus and succeeding zones will be given as: 
l:n:n^ 
where ' 1' is the number of periodicals in the nucleus and 'n' is a multiplier. 
To check the validity of this law, periodicals were divided into three 
zones according to their productivity. In the first zone, journals contain 304 
items, contain 299 items and remaining 100 journals contain 109 items in the 
third zone. This analysis shows phenomenon of scattering of items in different 
zones of journals. 
The first zone is the nucleus zone as it contains 6 periodical, followed by 
23 periodicals in the second zone and 100 periodicals in the third zone. The 
zones, thus identified will form an approximately geometric progression as 
given below. 
Present study shows: 6: 23: 100 
Here, 23 = 24=6x4 (approximately) 
100 s 96 = 6x4x4 (approximately) 
Therefore, now the series is 
on substituting, 
we get. 
i.e. 
6:6x4:6 x 4 x 4 
4 = n 
6:6n: 6n^ 
l:n :n^ 
i.e. 1 ;n:n" (where ' 1' is the number of periodicals in the 
nucleus and 'n' is a multiplier). 
Thus the Bradford's law is proved. 
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Table 5.1 
BRADFORD'S TABLE 
S.No. 
1 
2 
1 J 
i 
4 
5 
6 
Total 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
No. of Journals 
6 
Cumulative no. 
of Journals 
1 
2 
3 
4 
5 
6 
Total 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
No. of Items 
79 
50 
48 
46 
42 
39 
304 
32 
32 
32 
15 
15 
15 
11 
11 
11 
11 
10 
10 
10 
10 
Cumulative No. 
of Items 
79 
129 
177 
223 
265 
304 
336 
368 
400 
415 
430 
445 
456 
467 
478 
489 
499 
509 
519 
529 
83 
21 
22 
23 
24 
25 
26 
27 
28 
29 
Total 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
23 
21 
22 
23 
24 
25 
26 
27 
28 
29 
Total 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
9 
9 
9 
9 
9 
8 
7 
7 
7 
299 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
538 
547 
556 
565 
574 
582 
589 
596 
603 
610 
617 
624 
631 
638 
645 
652 
659 
666 
673 
680 
687 
694 
701 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
7 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
708 
714 
719 
724 
729 
734 
739 
744 
749 
1 
754 
759 
763 
767 
771 
775 
779 
783 
787 
791 
795 
798 
801 
804 
807 
85 
68 
69 
70 
71 
72 
73 
74 
75 
76 
11 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
810 
813 
816 
819 
822 
825 
828 
831 
834 
837 
840 
842 
844 
846 
850 
852 
854 
856 
858 
860 
862 
864 
866 
868 
92 
93 
94 
95 
96 
97 
98 
99 
100 
Total 
28 
100 
92 
93 
94 
95 
96 
97 
98 
99 
127 
Total 
2 
2 
2 
2 
2 
2 
2 
2 
28 
309 
870 
872 
874 
876 
878 
880 
882 
884 
912 
(i)j sui9)i 33jnos jo Jdqtan)^  9A!)«|niun3 
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The number of journals in the nucleus can be obtained bv olottina tifr) 
and log "n' on semi logarithmic graph paper (a bilbiograph). where f (r) is 
cumulative frequency and log 'n' is log of rank of journals a shown in the 
graph. This graph is draw with the help of data analyzed and computed in table 
s 1 
The log value of 6 journals in the first zone is 0.77815125. The log 
value of 23 journals in the second zone is 1.361727836 and the log value 100 
journals in the third zone is 2. 
Taking log n' on X-axis and number of items in each zone on Y-axis, a 
graph was plotted as shown. The bibliography, thus obtained, is found to be. bv 
and large similar to Bradford's Bibliograph. 
As the graph beings as rising curve AP| and continues as a straight line. 
The rising part of graph represents the nucleus of highly productive journals. 
The point PI. P2 and P3 on Bibliograph are the boundaries of the three 
equiproductive zones in which almost the same number of articles as the 
nucleus reprersented by 0Y1=Y1 Y2 = Y2 Y3 derived from and increasingly 
larger number of journals represented by 0X1. XI. X2 and X2 X3. thus, the 
Bradford's law is proved. 
5.2 LOTKA'S INVERSE SQUARE LAW 
Alfred. J. Lotka. in the year 1926. proposed his inverse square law. 
correlating contribution of scientific paper to this number of contribution. This 
law sates that "the number of scientists who contribute 'n' paper will be 1/n" of 
those who contributed only one paper." 
SQ 
During the present study it was observed, that 384 authors have of 384 
contributors 133 have contributed more than one paper and rest 251 authors 
have contributed only one paper each giving single contribution. Lotka's law 
was applied to know the number of scientists contribution 2 papers 3 papers 
and 4 papers respectively. 
5.2 (a) Scientists contributing two papers 
As we known that the number of authors contributing only one paper are 251, 
the number of scientists contributing 2 papers may be calculated by formula: 
, ,. , . . No. of Scientists publishing 1 papers 
No. of scientists publishing in paper = ^ 
n' 
On substituting n = 2 in the formula 
251 
(2)-^  
^ . 6 2 . 7 5 
4 
The number of scientists publishing 2 paper should be 62. However, an 
analysis of data from the table indicates that 83 authors have contributed 2 
papers which is far less than the figure, obtained by applying Lotkas law. 
5.2 (b) Scientists contributing three papers 
on substituting n=3 in the formula, we get, 
No. of Scientists publishing 3 papers No. of scientists publishing in paper 
On substituting, n = 2 in the formula 
Hil = 27.88 
9 
3^  
90 
During the analysis it was found that only 5 authors have contributed 
three papers each, which is again far less then the calculated figure i.e. 27.88. 
It may be concluded that the trend of research now a days have changed 
as compared to the period when Alfred Lotka formulated his law. At present, 
scientists are involved in interdisciplinary methods of research and most of the 
articles are written in joint authorship. That is why on the basis of the analysis 
of the present data, it is different to satisfy the Lotka's law. 
5.3 ZIPF'S LAW OF WORD OCCURRENCE 
This law states that in a long textual matter, if words are arranged in this 
decreasing order of frequency, then the rank of any given word of the text will 
be inversely proportional to the frequency of occurrence of the word i.e. 
r oc 1/f (where 'r' is rank and T is frequency) 
rf = c (where 'c' is constant taking log on both side 
log (r) = log (c) - log (f) 
or log (t) + log (r) = C (where 'c is constant) 
To apply this law, the words (terms) were collected from the title of the 
articles and ranked according to their frequency of occurrence in decreasing 
order. 
On the application of this law, it is found that log of frequency of 
occurrence of words when added to log of there rank, they results are almost 
same for each word. 
The log of frequency of three most potent words appeared in the titles on 
the subject 'Rabies' are given below: 
91 
5.3 (a) Word 
Frequency 
Rank 
- Rabies 
-369 
- 1 
Log of Frequency + log of rank log 369 + log 1 
= 3.3451+0 
= 3.3451 
5.3 (b) Word - Vaccine 
Frequency - 342 
Rank - 2 
Log of Frequency + log of rank log 342 + log 2 
= 3.3790 
5.3 (c) Word - Infections 
Frequency - 307 
Rank - 3 
Log of Frequency + log of rank log 307 + log 3 
= 3.3790 
Thus, its proved that Zipf s law is valid even today. 
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Table 5.2 
RANKING OF WORD OCCURRENCE 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 • 
11 
12 
13 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
8 
8 
10 
11 
Words 
Rabies 
Vaccine 
Infections 
Disease 
Virus 
Post exposure treatment 
Animals 
Veterinary 
Public health 
Immune 
Mice 
Cell 
Development 
Frequency 
369 
342 
307 
291 
279 
265 
251 
243 
243 
243 
209 
189 
176 
Log(c) 
3.3451 
3.3451 
3.3790 
3.4180 
3.4456 
3.4645 
3.4787 
3.4995 
3.4995 
3.4995 
3.4662 
3.4524 
3.4496 
Chapter -6 
ConcCusion and 
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rHAPTFR-6 
r O N n JISION AND TMPT JCATTON 
The prime objective of the bibliometric study i.e. quantitative or 
numerical or statistical analysis of recorded communication, is to know the 
subjects, forms, contributors, languages, countries, years, leading core journals 
etc.Such studies help in utilization of information in a productive manner and 
also help to identify areas for further research. Besides, it helps in effective and 
efficient and efficient management of information service in the ever changing 
rontevt anrl environment 
After the collection of data on "Rabies" fi"om Index Medicus (volume 
1999-2004, it was analyzed according to bibliometric technique and results 
were drawn in the form of tables and graphs. At the end, Lotka's. Bradford's 
and Zipf s laws were tested comprehensively. 
One the basis of this study maior findings may be concluded as follows: 
1. From the study, it is found that the journal titled 'Vaccine' published 
from UK, is the most productive, reporting 79 items i.e. 08.66% the 
total. This is followed by 'The Veterinary Records, UK published from 
TTK with SO i e OS 4R% of the total and T l in i r a l infertioii<; fli«;ea<;e«:' 
published from USA with 48 i.e. 05.26% of the total. 
2. From the subject analysis, it is found that 103 (11.29%) items belong to 
the subject Medical Sciences. It is followed by the subject Biology-
Zoology and Public Health and Safety 97 (10.63%) on (10.30%) items 
respectively. 
3. The literature on 'USA' was found to be published from 20 coutnries. 
USA is the leading country with 369 items i.e. (40.46%) of the total. 
This is followed by UK and Canada 259 (28.39%) and 52 (05.70%) 
items respectively. 
4. The analysis of year wise distribution concludes that the highest amount 
of documents were produced in the year 2002 177 (19.40%) items on the 
subject 'Rabies'. The other productive years are 2000 and 2003 
accounting for 170 (18.64%) 169 (18.55%) items respectively. This 
study shows how currently information is being published by Index 
Medicus. 
5. Language wise analysis concludes that English is the language which is 
used very frequently by the contributors, as about 820 (89.9%) 
documents on the subject 'Rabies' were published in English. It is 
followed by Polish, Russian with 18 (1.97%) and 16 (1.75%) items 
respectively. 
6. Form wise distribution shows that the articles are the most popular form 
of document which are used by scientists on the subject 'Rabies'. Out of 
912 items, there were 806 (88.37%) items published in the form of 
articles. It is followed by Letter Abstract with 64 (7.01%) and 20 
(2.19%) items respectively. 
7. Author wise analysis has been done to know the contributors who 
produced most of the documents. It was observed that 251 items were 
95 
produced by single authors and 133 items were produced by more than 1 
authors. Joint authorship was found to be more popular on the subject 
'Rabies'. The first ranked authors are: 
1. Goldenstein, Z.A. (221 items) 
2. Grana, R (48 items) 
3.Vos, A (interns) 
4. Iwata, N (7 items) 
8. At last, Bradford's and Zipf s law were proved. However, Lotka's law 
could not be testified probably due to change in research trend in present 
days. 
Finally it may be concluded that bibliometrics is very well established 
technique of identification and describing some of the characteristics of 
literature. This study helps the librarian or information scientists in deriving 
certain conclusions. Which help them in taking certain fruitful steps in the 
smooth running of library and also helps in satisfying the needs of the users to 
the great extent. 
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